Sex-specific effects of low protein diet on in utero programming of renal G-protein coupled receptors.
Intrauterine growth restriction (IUGR) is an important risk factor for development of hypertension, diabetes and the metabolic syndrome. Maternal low protein (LP) intake during rat pregnancy leads to IUGR in male and female offspring, although females may be resistant to the development of effect. Current evidence suggests that changes in the renin-angiotensin system (RAS) in utero contribute to this programmed hypertension, via sex-specific mechanisms. The previously orphaned G-protein coupled receptor (GPR91) was identified as a central player in the development of hypertension in adult mice, through a RAS-dependent pathway. However, whether the GPR91 pathway contributes to fetal programming is unknown. Furthermore, the nature of involvement of downstream modulators of the RAS including Gqα/11α and GαS has not been investigated in IUGR-LP rats. Therefore, we postulated that renal GPR91, in conjunction with RAS, is differentially impacted in a sex-specific manner from LP-induced IUGR rats. Pregnant Wistar rats were fed control (C, 20% protein) or LP (8% protein) diet until embryonic day 19 (E19) or postnatal d21. At E19, GPR91 protein and mRNA were increased in both male and female LP kidneys (P<0.05), whereas renin and angiotensin converting enzyme (ACE) were only increased in males (P=0.06 and P<0.05, respectively). On d21, AT1R and Gqα/11α were increased in LP males, while in LP females, AT2R protein was elevated and renin expression was decreased (P<0.05). This study demonstrates that in IUGR-LP rats, up regulation of GPR91 in fetal kidney is mirrored by increased ACE and renin in males. These in utero alterations, when combined with postnatal increases in AT1R-Gqα/11α specifically in male offspring, may predispose to the development of hypertension.